Abstract: Publication of peer-reviewed articles in journals remains the preferred means of communicating surgical and scientific advancements. Learning to publish is an important skill to gain for surgeons preparing for evidence based practice. Publications may also be used as evidence of academic pursuit and achievement during selection for surgical training posts. Bar a few courses, formal training in publishing is limited for surgeons outwith intercalated undergraduate and higher research degrees. This review explains the rational for publishing, as well as offering practical advice on various types of articles, selecting destination journal and maximising the visibility of published articles. We aim to guide surgeons through the process of publication. This review is aimed at a pan-subspecialty audience. However, examples relating to plastic surgery have been used to reflect the authors' collective experience.
INTRODUCTION
Publication of peer-reviewed articles in journals remains the preferred means of communicating surgical and scientific advancements. This system enables the surgical community to scrutinise the presented work and ensures that the presenters are appropriately credited. The quantity, quality and impact of journal publications are widely used as surrogates for research activity and achievement. This has created a demand for journals. This demand for journals has created a thriving publishing business with numerous publishers appealing to niche markets. This complicated marketplace can be daunting to the novice surgeon intending to publish. Whilst the rewards of a good publication, at best, can lead to prestigious awards, the case of Dr. Wakefield offers a cautionary tale. This review intends to guide surgeons through the process of publication. The rational for publishing is explained and practical advice on choosing the appropriate types of article for a message, selecting destination journal and maximising the visibility of published articles is given. This discussion is relevant to a pan-subspecialty audience. However, examples relating to plastic surgery have been used to reflect the authors' collective experience.
REASONS TO CONSIDER PUBLISHING
Surgical research has previously been equated a comic opera for its lack of rigour [1] . However, since the paradigm shift towards strictly evidence-based practice, efforts have been made to improve the quality of surgical research. There are several approaches to ensuring the continued improvement of the quality of surgical research. One involves training residents not just in the conduct of high quality research, but also in communicating their findings through publication. Participation in research in itself enhances a surgeon's professional and academic development. However, research participation without measurable output may rouse suspicions. The publication of the results of research is ideal as the process of peer-review is intended to validate the scientific rigour of the presented work. Research participation without output (publication) may indeed be damaging to a surgeon's reputation as the assumption can be made that the research was of poor quality.
Publication may also provide evidence of intellectual ownership of an idea. Continued publication in a field may lead to 'thought leader' or expert status. This may be important should the surgeon wish to seek funding from external agencies for future research projects. Similarly, an institution's reputation and ranking in relation to rivals is partly dependent on its research output. Since an institution's reputation affects its ability to draw investment and forge commercial partnerships, it is unsurprising that the most prestigious institutions will seek to employ surgeons most likely to maintain, if not improve, its standing. Therefore, surgeons with high rates of high quality publications are more likely to be employed by prestigious institutions, which in turn are more likely to gain research funding. This positive "vicious" cycle enhances both the surgeon and institution's standing.
Although the advancement of surgical practice is the ultimate goal of publishing, not all publications achieve this. From a more pragmatic viewpoint, trainees intending to enter into highly competitive higher surgical training posts require publications as evidence of academic pursuit and achievement, among other achievements. In the United States (US), a 'prolific' publication record increases the chance of acceptance onto a residency programme [2] . In the UK, plastic surgery is one the most competitive specialties. On appointment to a training post, plastic surgery residents had a median of 5 (0-30) PubMed-indexed publications [3] . In 2003, 57% of plastic surgery senior house officers had published articles [4] . Given these impressive records, applicants to such competitive programmes will require a strong publication record in order to be competitive.
Commencing the accrual of a publication record as medical students may be of advantage due to the reduction in time between graduation and selection for higher training [5] . In 2011, 14% of surveyed UK medical students had submitted articles for publication [6] . A follow-up study found that students interested in plastic surgery had published more than their counterparts due to an awareness of future competitive pressures [7] . Although students' main motivations for publishing were non-altruistic (to progress careers [6, 7] ), if appropriate quality checks are instituted at selection, this need not be seen as a negative. Macknin et al. found that 75% of residents who published during residency were significantly (p = 0.02) more likely to continue publishing following completion of training [8] . Furthermore, Namdari et al. found that orthopaedic residents with a greater number of publications were more likely to pursue academic surgical careers [9] . Hence provided the appropriate monetary and supervisory support is available, trainees' non-altruistic motivations can be harnessed for the benefit of the specialty. Indeed, non-altruistic motivations for publishing are not unique to surgery and have been described in other specialties [10] .
WHAT TO PUBLISH
There are several types of publications a surgeon may consider for presenting their work. They include original research articles, reviews, letters to the editor, and case reports. Original research articles in which a trainee has been involved in data collection and analysis may impart a fuller appreciation of the research process than other article types. Opportunities for engaging in original research may be intra or extracurricular. Intra-curricular research is usually performed during the pursuit of an intercalated undergraduate degree or higher research degree such as an MSc or PhD. A detailed review of such opportunities is beyond the scope of this review but can be found elsewhere [11 -14] . Advantages of intra-curricular research include that it is usually conducted under the supervision of an academic and with recourse to university resources. Students may therefore have abundant support regarding publication in this setting. An example of intra-curricular research opportunities include the academic foundation programmes offered nationwide. However, most surgical research in the UK is extracurricular. With some initiative, it is possible to obtain a significant amount of original data on which to base publications as an extracurricular activity. Due to frequent relocation between training posts, it may be difficult to perform prospective studies such as randomised controlled trials. Hence, clinical research publications usually describe retrospective studies investigating outcomes from a Consultant's case records. Although providing a lower level of evidence than prospective studies, these studies can be performed relatively quickly and may provide practice-altering insights. Mabvuure et al. found that this was the most common type of article published by Consultant plastic surgeons [15] . Trainees intending to perform prospective studies may wish to join national research collaborates to increase both their sample sizes and the chance of publication. Several research-based collaborates, mostly trainee-led, have been established successfully in the UK. These collaborations have led to numerous high quality publications in high impact factor journals [16] . Local collaborations with other trainees may also help to ensure projects are completed. The authors, and others, have pursued such smallerscale collaborations which have included not just surgical trainees, but also medical students [17] .
Other article types are also of value. Systematic reviews with or without meta-analysis usually provide the highest levels of evidence and can be performed from data collection to publication from home. Some surgical journals such International journal of Surgery and Interactive CardioVascular and Thoracic Surgery accept concise clinical reviews called best evidence topics (BETs). These BETs are a type of systematic review based on a specific clinical question usually when meta-analysis is not possible. They can usually be performed rapidly by a team of trainees. Case reports and series remain useful for documenting new diseases and providing reminders of important clinical points. Although these articles provide low levels of evidence, their brevity minimally disrupts trainees' clinical focus. Many surgical journals accept the most pertinent case reports and there are also now several journals dedicated to publishing surgical case reports and series. Letters and viewpoints, including responses to published articles, may advance new ideas as well as stimulate debate on topical issues. They may also demonstrate a surgeon's grasp of the literature surrounding the issues being discussed. In plastic surgery, the importance of cases and letters is demonstrated by them being the second and third most commonly published types of articles by UK consultants, respectively [15] .
WHERE TO PUBLISH
There are several issues to consider before selecting a journal to submit work for publication. The choice of journal is crucial as it can affect a publication's visibility, reception and subsequently, citation. Publishing is a business. Vigilance is required to avoid unscrupulous publishers as demonstrated recently when 304 versions of a spoof paper with obvious flaws, including authorship by non-existent scientists, was submitted to several journals from various publishers [18] . The fact that 157 (52%) versions had been accepted when the study was reported suggests that some journals' processes lack scientific rigour and probity. Such journals should be avoided as they may taint a surgeon's otherwise well-conducted and communicated work.
There are several detailed reviews advising on the selection destination journals [10, 19] . In summary, they advise to consider a target journal before starting writing. This ensures the message is directed towards the appropriate audience and the article formatted to that journal's specifications early. It is important also to consider whether the journal accepts clinical or basic science articles. Depending on the generalizability of the article, a choice can then be made between generalist or specialist journals. For example, general plastic surgery journals such Plastic and Reconstructive Surgery and Journal of Plastic, Reconstructive & Aesthetic Surgery accept articles covering all of that specialty's subspecialties, provided they are of sufficient cross-subspecialty interest. More specialised publications in aesthetic surgery and burns, for example, may be more appropriate, respectively, for journals such as Aesthetic Surgery Journal and Burns among similar titles. This is not unique to plastic surgery. It may be of value to a trainee to create a list of all relevant journals, detailing each journal's unique selling point.
Authors also need to decide between traditional (printed) and electronic journals, subscription access and open access [19] . Many traditional journals are now available in both print and electronically, ensuring as wide an audience as possible. Open access journals usually require a post-acceptance fee from authors without institutional cover. Unlike traditional journals, authors retain copyright and since the publications are available freely, they may be more accessible and therefore, cited [20] . However, this remains controversial with some studies showing no citation advantage [21] . Some suggest the positive effect on citations is only observed for higher quality research [22] . The distinction between open access and subscription journals has been blurred by many traditional journals now offering an open access option where authors pay fees and retain copyright. This may be desirable for authors keen on traditional journals but also attracted by the potentially unlimited availability of their work.
Authors are also advised to "balance the desire to publish in top-quality journals with the need for rapid publication [19] ". This may be an important consideration for surgical trainees who may wish to complete publication before selection events. Rapid publication may be achieved by selecting journals with both rapid, rigorous peer review and online publication of articles in press. Other considerations include a journal's Pubmed-indexing status as only Pubmedindexed publications are recognised on surgical application forms. A journal's impact factor (the mean number of citations per article published in that journal in the preceding two years) may also be a consideration although it has several criticisms [23] . A more complete understanding of a journal's impact may include consideration of other bibliometric markers such as the Eigen factor, Article Influence score (AIS) and Source Normalised Impact per Paper (SNIP) among others. A discussions of the relative merits of these systems is beyond the scope of this article but is available elsewhere [23] .
In practice, supervisors will usually advise on appropriate destination journals. However, there are other tools such as Elsevier's Journal Finder (http://www.elsevier.com/journal-authors/home), which may also help in deciding the most appropriate journal.
TRACKING AN ARTICLE'S IMPACT FOLLOWING PUBLICATION
Publication in a high impact factor journal does not guarantee citation. Authors may need to work towards increasing the visibility of their work. This may involve presenting their work at scientific conferences as well as depositing articles in institutional repositories. Several online repositories such as Researchgate have emerged and may also increase a publication's visibility. However, authors should ensure they do not infringe on the journal's copyright when posting on these websites. There are now several publisher-owned and independent online tools to help authors track the performance of their publication. The number of citations can be tracked on several databases including Scopus, Web of Knowledge and Google Scholar among others. These resources often search different sources and may therefore have different results requiring a surgeon to search more than one of them [24] . Newer tools recognise that citations alone are not a complete measure of article impact. Online tools such as Altmetric.com (subscription) and ImpactStory.org (free) (Fig. 1) also collate other metrics such as social media sharing and the number of times an article has been saved by Mendeley readers. One paper found a statistic significance between higher altmetric scores being associated with higher citations [25] , partially validating their use. Once a publication record has been gained, authors can then calculate their own impact using indices such as the Hirsch index, a measure of both productivity and impact [26] . Fig. (1) . Screenshot demonstrating the presentation of impact data on ImpactStory.org.
CONCLUSION
Publishing articles remains an important facet of surgical professional development. Surgeons are reminded that it is not just original research publications which carry scientific value. Other article types such as reviews, letters and case reports may at times provide more valuable additions to the literature. Destination journal selection is an important part of ensuring maximal exposure and impact for a publication. Consultation with colleagues as well as following the advice in this review may reduce the risk of disillusionment. Surgeons are also encouraged to actively increase the visibility of their research through various means such as conference presentation and social media sharing. The Writing Tips Series in the Journal of Clinical Epidemiology may also provide further useful information in addition to this review for surgeons intending to publish [19, 27 -38] .
